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Electroluminescent devices are multilayer systems, composed of an anode and a cathode,

which are respectively responsible for the injection of holes and electrons. The recombination of these
charges leads to the formation of excitons. These excited states can undergo radiative relaxation and
produce light. Statistically, 25% and 75% of the excitons are located in the singlet and triplet states,
respectively. Since the introduction of the first organic light-emitting diode (OLED) by Kodak in 19871,
several generations have followed. The first generation of OLED is based on prompt fluorescence, using
the transition between the first singlet excited state and the ground state (S1 — So) to produce light. The
second generation introduces a phosphorescence process?, where the triplet state-to-ground state
transition (T1 — So) is exploited to generate light. The Internal Quantum Efficiency (IQE), an extremely
important parameter in OLED devices, has reached 100% for certain second-generation systems.
However, since phosphorescent emitters involve precious metals such as Ir or Pt, the quest to find a
more sustainable and cost-effective strategy remains.
The breakthrough in 2012 by Adachi and his group provided a solution to this problem. They reported
the first pure organic dye displaying Thermally Activated Delayed Fluorescence (TADF), which
demonstrated remarkable performances in OLED devices®. The purpose of TADF is to harvest most of
the excitons formed in the triplet state, thanks to Reverse Intersystem Crossing (rISC). The latter is
enhanced when the energy gap between the S: and T: levels is smaller than 0.3 eV. In another hands,
in conventional OLED displays, up to 50% of emitted light can be wasted due to the anti-glare filter.
Therefore, it became important to develop chromophores with Circularly Polarized Luminescence (CPL),
in which the emitted light is predominantly left- or right-oriented*.

In this context, we designed chiral TADF molecules featuring a dithiophenol moiety as an electron donor,
with cyanopyridine and terephthalonitrile as electron acceptors, and a BINOL unit as a chiral perturbed
unit. These molecules exhibit exceptionally high photoluminescence quantum yield (PLQY), reaching a
maximum of 0.98 in doped thin films (using 1,3-bis-Carbazolyl-benzene as the host), with TADF
properties leading to long fluorescence lifetimes up to 2.4 ms. Regarding chiroptical properties, these
systems display unsual differences in dissymmetry factors between the ground and excited states. This
has been explained by significant geometrical differences between ground and excited state geometries,
as revealed by density functional theory (DFT) calculations. These readily synthesized emitters have
been successfully implemented as emissive dopants in top-emission OLED devices, which are currently
undergoing characterization.
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